**Core tip:** This article reports one case of Sagliker syndrome, a rare complication of secondary hyperparathyroidism, which is characterized by disfiguring facial deformity, resulting in a lion-like face. We review the whole process of diagnosis and treatment in order to bring inspiration to other patients. Related articles are reviewed, and we make reasonable speculation of its risk factors. We also creatively put forward the hypothesis of its manifestation mechanisms and discuss its treatment modalities.

INTRODUCTION
============

As early as 1864, Virchow described a patient with enlargement of the facial bones as having "leontiasis ossea"\[[@B1]\]. Over time, people realized that leontiasis ossea was not a disease itself but a fairly rare medical condition associated with Paget's disease, fibrous dysplasia, and gigantism. In 1953, Cohen et al\[[@B2]\] first described the symptoms of secondary hyperparathyroidism (SHPT) in chronic renal failure (CRF) as uremic leontiasis ossea (ULO), which was characterized by disfiguring facial deformity due to progressive bony overgrowth in the craniomaxillofacial region, resulting in a lion-like face. This syndrome has also been associated with a large head or swollen face in other studies\[[@B3],[@B4]\]. To inform and draw attention to this novel disease, Sagliker et al\[[@B5]\] named it Sagliker syndrome (SS) and defined it in detail. The prominent clinical symptoms of SS are remarkable maxilla and mandible protrusion, dental abnormalities, hyperplasia of the soft tissue inside the mouth, destruction of the nasal bones, a short stature, fingertip changes, and even severe psychological manifestations. In Turkey, the incidence of SS is approximately 0.5%\[[@B5]\] in patients receiving haemodialysis; no other country has reported SS incidence. Few cases have been reported, and there is no related research. This article reports one case and discusses the risk factors, manifestation mechanisms, and treatment modalities (Table [1](#T1){ref-type="table"}). The relevant literature is reviewed in this article.

###### 

Timeline of the patient

  **Event**              **Date**
  ---------------------- ------------------------------------
  Hospitalization        2018-11-29
  Laboratory results     2018-11-30
  Imaging examinations   2018-11-30, 2018-12-04, 2018-12-10
  Surgery                2018-12-13
  Pathologic report      2018-12-13, 2018-12-24
  Discharge              2019-01-02
  Follow-up              2019-04-15

CASE PRESENTATION
=================

Chief complaints and history of present illness
-----------------------------------------------

A 20-year-old woman went to local hospital due to nocturia, fatigue, and nausea. It was previously found that her creatinine level was about 600 mmol/L. Then, she was diagnosed with end-stage CRF and had undergone regular peritoneal dialysis since August 2014. Her aetiology of CRF was not clear. She regularly took calcium acetate tablets, vitamin D drops, recombinant human thrombopoietin injection, and calcitriol soft capsules during that time. However, her anemia was difficult to cure mainly because of malnutrition caused by anorexia. Ten months previously, she developed progressive facial deformity with difficultly chewing and swallowing and dyspnoea to some extent. Her facial deformity presented as asymmetric hyperplasia of the maxillary and maxillary bones, bimaxillary protrusion, nasal dorsum collapse, nostril valgus, and zygomatic collapse (Figure [1A-D](#F1){ref-type="fig"}). She also had a 10-cm shortening of height and severe leg pain when walking. She had no visual, hearing impairment or psychological problems.

![A 24-year-old woman had obvious facial deformity with difficultly chewing and swallowing. A: Normal appearance four years prior; B and C: Frontal and side photos, respectively, of the craniofacial deformity before parathyroidectomy; D: Increasing width of dentition with alveolar bone neoplasia; E and F: Frontal and side photos of craniofacial deformity with partial relief 4 mo after parathyroidectomy.](WJCC-7-3792-g001){#F1}

History of past illness
-----------------------

The patient denied any history of past diseases.

Personal and family history
---------------------------

The patient had no family history of CRF or hyperparathyroidism.

Laboratory examinations
-----------------------

Serum parathyroid hormone (PTH) was 2815.07 pg/mL (normal range: 9.09-90.09 pg/mL), serum total calcium was 2.31 mmol/L (normal range: 2.25-2.75 mmol/L), serum phosphate was 2.08 mmol/L (normal range: 0.97-1.61 mmol/L), haemoglobin was 48 g/L (normal range: 120-160 g/L), and alkaline phosphatase was 2350 U/L (normal range: 50-135 U/L).

Imaging examinations
--------------------

Non-contrast computed tomography (CT) scans showed thickening of the skull bone plates and diffuse mixed sclerotic and lytic changes in the mandible, maxilla, and calvaria. A distinct overgrowth of the maxillofacial bone indicated bone abnormalities and swelling, and the density of the bone marrow cavity was increased with a ground glass appearance (Figure [2](#F2){ref-type="fig"}). A neck CT scan showed a benign nodule on the right side of the thyroid with bilateral soft tissue signals behind the bilateral thyroid. A pelvic CT scan did not show any abnormal structures.

![Non-contrast computed tomography showed skull and maxillofacial bone changes. A: There was a marked heterogeneous widening of the skull with sclerotic and lytic changes; B, C, and D: The distinct overgrowth of the maxilla and mandible bone was profoundly affected by diffuse bone abnormalities; E: Osteolysis, osteofibrosis, osteoporosis, and sclerosis coexisted in the scapula, humerus, sternum, and vertebra; F: A volume rendering 3D reconstruction of the craniomaxillofacial structures.](WJCC-7-3792-g002){#F2}

^99m^Tc-methylene diphosphonate bone scintigraphy indicated increased radiotracer in the bilateral parietal, maxilla, and mandible. The signal on the right side of the mandible was the strongest (Figure [3A](#F3){ref-type="fig"}).

![Nuclear examinations before the operation. A: ^99m^Tc-methylene diphosphonate bone scintigraphy indicated increased radiotracer in the bilateral parietal, maxilla, and mandible. The signal was strongest on the right side of the mandible area; B: ^99m^Tc-sestamibi single-photon emission computed tomography/computed tomography showed only one hyperplastic parathyroid gland on the left side.](WJCC-7-3792-g003){#F3}

^99m^Tc-sestamibi single-photon emission CT/CT showed only one hyperplastic parathyroid gland on the left side (Figure [3B](#F3){ref-type="fig"}). Ultrasound showed a 0.5 cm nodule on the left side of the thyroid \[thyroid imaging reporting and data system (TI-RADS) 4A\], a 1.0 cm nodule on the right side of the thyroid (TI-RADS 3), and one suspected parathyroid adenoma on the left side. Fine needle aspiration showed a left papillary thyroid carcinoma and right thyroid adenoma.

FINAL DIAGNOSIS
===============

Considering all the information above, the patient was diagnosed with SS, SHPT, CRF, left papillary thyroid carcinoma, and right thyroid adenoma.

TREATMENT
=========

Due to the substantially high perioperative risk, the patient was advised to resume medical therapy. Her condition improved after three weeks. The patient underwent total parathyroidectomy and thyroidectomy with central lymph node dissection. Four parathyroid glands were confirmed by colloidal gold-based immunoassays during the operation. Paraffin pathology confirmed a 0.5 cm left thyroid papillary carcinoma, a 1.0 cm right thyroid adenoma, and four hyperplasia parathyroid glands due to SHPT. No lymph node metastases were observed in the VI region. Mandibular biopsy showed bone changes consistent with SHPT (Figure [4](#F4){ref-type="fig"}).

![Histopathological examination of secondary hyperparathyroidism, mandibular biopsy, and papillary thyroid cancer. A: Four parathyroid glands were confirmed by colloidal gold-based immunoassays during the operation; B and C: Histochemistry of the hyperplastic parathyroid gland by microscopy at 200× and 400×; D: Immunohistochemistry of the hyperplastic parathyroid gland by microscopy at 400×; E: Bone trabeculae could be seen in the fibroblast background with multinucleated megakaryocytes; F: Histochemistry of the papillary thyroid carcinoma by microscopy at 400×.](WJCC-7-3792-g004){#F4}

Because the serum level of PTH rapidly decreased after parathyroidectomy (Table [2](#T2){ref-type="table"}), leading to a sudden drop in serum calcium, the goal was to maintain serum calcium levels within a safe range. The level of serum ionic calcium was instantly detected every two hours after the total parathyroidectomy. Intravenous calcium gluconate was administered to maintain a stable level of scrum ionic calcium (normal range: 1.12-1.32 mmol/L). Intravenous calcium gluconate was gradually replaced by oral calcium carbonate within a few days.

###### 

Fluctuation of serum parathyroid hormone levels

  **Time**                     **Content**
  ---------------------------- --------------
  Before operation             2815 pg/mL
  Postoperative day 1          41.1 pg/mL
  Postoperative day 5          2.55 pg/mL
  Discharge                    1.51 pg/mL
  Postdischarge (4 mo later)   131.01 pg/mL

OUTCOME AND FOLLOW-UP
=====================

The patient was discharged from the hospital when her condition was stable. Four months later, her PTH was 131.01 pg/mL. We made a reasonable speculation that the function of ectopic parathyroid glands, which existed outside the thyroid region, was suppressed by the hyperparathyroidism before the surgery. When the inhibitory factor was removed, together with the stimulation of hypocalcemia, ectopic parathyroid glands began compensatory secretion. We intended to perform the examination of single-photon emission CT/CT, but unfortunately she participated in only online follow-up sessions for economic reasons. She reported a reduction in the protrusion of the maxilla and mandible after the total parathyroidectomy (Figure [1E and F](#F1){ref-type="fig"}).

DISCUSSION
==========

It is well known that 40% of patients with CRF develop SHPT without appropriate treatment. Sagliker et al\[[@B5]\] reported 25 patients who developed cephalometric skull changes, maxillary and mandibular bone deformations, irregular and misshaped teeth, soft and tumoural tissues inside the oral cavity, a lion-like appearance, short stature, and fingertip changes. Uzel et al\[[@B6]\] and Giray et al\[[@B7]\] reported that SS might result in class II malocclusions or neurologic manifestations, such as headaches, fatigue, and polyneuropathy. Ozenli et al\[[@B8]\] confirmed that psychiatric morbidities were more severe and common in this population. Hearing loss and bilateral compressive optic neuropathy were also observed in some cases\[[@B9],[@B10]\].

The aetiology of SS is still unclear. SS is regarded as a disastrous complication of uncontrolled SHPT, and it is plausible that the progression of SHPT is responsible for this syndrome\[[@B5]\]. Undergoing dialysis vintage, presenting high serum phosphate levels, and being female are risk factors for this disease\[[@B11],[@B12]\]. Tunc et al\[[@B13]\] proposed that chromosome aberrations are associated with SS. Yildiz et al\[[@B14]\] reported genetic mutations in exons 1, 4, and 10 of the *GNAS1* gene are related to SS and are also genetically predisposing factors.

The mechanism of craniofacial bone overgrowth is also unclear. According to the theory of skeletal development, the thickness of the maxilla, anterior mandible, and skull is mainly produced by intramembranous ossification\[[@B15]\]. We speculated that intramembranous ossification in the craniomaxillofacial region is activated in this special pathophysiological condition, which results in this typical craniomaxillofacial deformity.

The optimal surgery for SHPT is a debated topic in the literature. Three types of surgeries, including subtotal parathyroidectomy (sPtx), total parathyroidectomy with auto-transplantation (tPtx + AT), and total parathyroidectomy (tPtx), have been proposed. SPtx and tPtx + AT can retain part of the function of PTH and prevent fatal hypocalcaemia, but a high recurrence of SHPT is associated with these procedures\[[@B16]-[@B18]\]. TPtx can induce refractory hypoparathyroidism; however, some studies regard tPtx as a safe and effective procedure in patients with a low risk of renal transplantation\[[@B19]-[@B21]\]. All the above surgeries can improve the clinical symptoms, prevent the development of facial deformities, and stop height shortening. The choice of surgery mainly depends on the treatment goal and the experience of the individual surgeon. In this case, we chose tPtx to avoid more serious complications of progressive SHPT because of economic factors. Long-term follow-up is needed to evaluate the quality of life and monitor for recurrence in patients.
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